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1.1 INTRODUCTION

Introduction

PDS Web Services

The Planetary Data System (PDS) Data Distrubution System (PDS-D) is a distributed, network-based, web
accessible seties of services that enable lookup, description, profiling, and retrieval of planetary data. It's
based on the Object Otiented Data Technology 's data grid services . It provides several intetfaces to
scientists, data analysts, and developers as web services using standard Hyper Text Transfer Protocol (HTTP)
and Extensible Markup Language (XML) standards.

By providing interfaces using HTTP and XML standards, you can develop applications that use PDS
metadata and data from all modern software environments.

Public Web Services

The PDS-D provides two web services:

e http://starbrite.jpl.nasa.gov/prod

This service provides for retrieval of PDS products over HTTP. You pass in parameters that tell what
discipline node to query and what product to retrieve. In response, you get PDS products.

e http://starbrite.jpl.nasa.gov/prod

This service provides for resource location and description over HTTP. You pass in parameters that tells

what kind of metadata to search and a search expression. You get metadata descriptions (called "profiles")

back in XML format.

Both web setvices ate centrally located, as you can see from the URLs, on a system at NASA's Jet Propulsion
Laboratory. Back-end software (the data grid framework) automatically directs your query throughout PDS
discpline nodes.

PDS Software

The data grid framework that the PDS uses to implement its data systems are all Java-based. As a result, you
can take advantage of Java software, included in this package, to simplify some tasks (specifically, profile
retrieval). You aren't required to use Java, of course, but several "jar" files are included should you wish to.

The jar files included are:

* edm commons. This jar contains common components that are needed by all the other jar files. You can
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1.1 INTRODUCTION 2

always grab the latest version from the Common Components web site.

* grid-profile. This jar contains classes for the representation of profiles, which are metadata
descriptions of resources. Using these classes means you don't have to work with the XML representation
of profiles that come from the htt p: // starbrite.jpl.nasa. gov/ q web service. You can always
grab the latest version from the Profile Service web site .

See the guide section on querying PDS profile servers for instructions on using these two jars. (No jars are
provided for product retrieval since Java includes everything necessary for handling products already See the

guide section on getting products for more details.)
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Retrieving Products

Getting Products

The PDS Data Distrubution System (PDS-D) uses the OODT framework to transfer products between the
various PDS discipline nodes spread throughout the country and the central node. You can access products
using any web browser or any program that can speak the Hyper Text Transfer Protocol (HTTP). That
means you can also embed product retrieval into your own analyis applications or other programs, since
virtually every programming language supports HTTP.

This section details what's involved in using HTTP to get products in PDS-D.

Product Servers

Each of the PDS discipline nodes (and some of the subnodes) runs a product server that the engineering node at
JPL uses to transfer product data. Product server's have the responsibility of performing any requested
conversion of products (such as PDS image format to JPEG image format), lookup of label files, and
packaging of sets of product files into ZIP archives.

To retrieve a product via HTTP, you need to know two things:

1. The object name of the product server to which you'd like the query directed.

2. The guery expression that selects what product (or sets of files) to retrieve from the distant product server.

When you present an HTTP query for a product, the engineering node passes that query onto your selected
product server, gathers the result, and then streams it back to you over the HTTP conenction.

Object Names

The table below lists each PDS discipline node and the object name of the product server that runs there.
(Please note that as additional subnodes add product servers this list will be out of date. Check with the PDS
engineering node for the latest information.)

Node Location Object Name
Atmospheres New Mexico State University urn: eda: rm : PDS. At nos. Product
Central Jet Propulsion Laboratory urn: eda: rm : PDS. CN. Product
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Node Location Object Name

Geosciences Washington University urn: eda: rm : PDS. Geo. Product
Imaging 1 Jet Propulsion Laboratory urn: eda: rm : PDS. | ng. Product
Imaging 2 USGS (Arizona) urn: eda: rm : PDS. CN. Pr oduct
NAIF Jet Propulsion Laboratory urn: eda: rm : PDS. NAI F. Product
Rings SETI (California) urn: eda: rm : PDS. Ri ngs. Product
THEMIS Arizona State University urn: eda: rm : PDS. ASU. Pr oduct

Note the object name in the far right column of the node you want to query. You'll need it to make an HTTP
transaction.

Query Expressions

All of the product servers deployed throughout PDS-D expect a query expression that describes a file or
directory path as well as a return type. PDS-D calls the path the ONLI NE_FI LE_SPECI FI CATI ON_NAME or just
OFSN for short. The return type is called the RETURN_TYPE or just RT for short. You put these two things
together in a query that looks like this:

OFSN = path AND RT = type

The parh names a file to retrieve, a directory to list, a label to parse, and so forth. The #pe tells what to do with
the path. For example, the expression,

OFSN = dat a/ cl eml- 1| - h-5-di m npsai c-v1. 0/ cl 6002/ hxxx0190/ br owse/ h79s0190. j pg
AND RT = RAW

says to retrieve the file h'7950190. j pg and return its contents directly without any processing. The
expression

OFSN = data/noc/1519.1bl AND RT = PDS_ZI P

says to collect all of the files referenced by the label 1519. | bl and put them into a ZIP archive. Finally, the
expression:

OFSN = data/cl eml-1-h-5-di mnpsaic-vl.0 AND RT = DI RLI ST1

says to return a directory listing of the files and directories under cl eni- | - h-5-di m nosai c-v1. 0.
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Here is a list of all supported RETURN_TYPE ot RT codes. They're explained at the end of this document.

« DIRFILELIST1
« DIRFILELIST

« DIRLISTI

« DIRLIST

« FILELIST

« FILELISTZIP

+ PDS_FILELIST

+ PDS_FILELISTZIP
+ PDS_JPEG

+ PDS_JPEG_SIZE
+ PDS_LABEL

« PDS_ZIP

« PDS_ZIPD

« PDS_ZIPD_SIZE
+ PDS_ZIPN

« PDS_ZIPN_SIZE
+ PDS_ZIPN_TES

« PDS_ZIPN_TES_SIZE
« PDS_ZIP_SIZE

+ RAW

+ RAW_SIZE

Retrieving Products
Once you know the object name and have formed the guery expression, you're ready to get PDS-D data products.

You get PDS-D by accessing a web service at the URL:

http://starbrite.]jpl.nasa.gov/prod

You pass request parameters through that URL that specify the object name of the server to query and the
quety expression. Here's an example:

http://starbrite.jpl.nasa.gov/prod?
obj ect =urn: eda: rmi : PDS. | ng. Product &eywor dQuer y=OFSN+%3D+dat a/
ngs- m noc- na_wa- 2- dsdp-1 0-v1. 0/ ngsc_0004/ spl1223/ spl22304. i ng+AND+
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RT+9%3D+PDS_JPEG

We've broken this URL across multiple lines for readability, but if you click it, you'll petform a retrieval of a
PDS product (an image from Mars Global Surveyor stored at the PDS Imaging Node, converted from the
PDS image format into JPEG format).

This interface accepts both HTTP GET and HTTP POST style requests, as detailed in the HTTP
specification . GET requests are generally easier; they encode the parameters to a request right in the URL
string. POST requests transmit the parameters of the request separately. Most HT'TP clients, including web
browsers, as well as HT'TP APIs in programming languages, support both. For this document, we'll be using
GET requests. The choice of which to use is up to you.

Request Parameters

You pass in two request parameters to the ht t p: // starbrite. jpl. nasa. gov/ prod web service:
obj ect
Contains the object name of the product server to query.
keywor dQuery

Contains the guery excpression.

In the example query above, the 0bj ect parameter was set to the object name of the Imaging node's
product server, ur n: eda: rmi : PDS. | ng. Product . The keywor dQuer y parameter was set to the query
expression OFSN =

dat a/ ngs- m noc- na_wa- 2- dsdp- 1 0-v1. 0/ ngsc_0004/ spl1223/sp122304.ing AND RT =
PDS_JPEG

Request parameters must be propetly encoded by the rules of Uniform Resource Identifiers whether they're
part of the URL in an HTTP GET or transmitted separately in an HTTP POST. In general, this means that
characters like colons in object names as well as spaces and equals signs in query expressions need to be
properly escaped. Most browsers and HTTP libraries will happily relax these rules, though, especially in cases
where there is no ambiguity. For PDS-D queries, this means changing your spaces to +s and your equals signs
to ¥8Ds.

In the example query above, we got away without escaping the colons in the object name and the slashes in
the file path. A more conforming URL might look like the following:

http://starbrite.jpl.nasa. gov/prod?

obj ect =ur n%8Aeda%3Ar mi ¥%BAPDS. | ng. Pr oduct &eywor dQuer y=OFSN+%8D+dat a%2F
ngs- m noc- na_wa- 2- dsdp- | 0- vl. 0%2Fngsc_0004%R2Fspl223%R2Fsp122304. i ng+AND+
RT+98D+PDS_JPEG

While HTTP APIs may relax the rules about what can go in, they often provide utility functions that will
perform appropriate escapes for you. Consult your API documentation for more details.
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http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
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Responses

Responses back from the web service athtt p: //starbrite.jpl.nasa. gov/ prod contain either the
PDS product you've requested or an etror message (along with the appropriate HT'TP status code) saying
what went wrong. For returned products, the MIME type of the data will be appropriate for the type of
product returned. For example, if you request an image converted from the PDS format to the JPEG format
with the RETURN_TYPE = PDS_JPEG you'll get a i mage/ j peg HTTP response. The directory list style
return types all return XML documents, so they use the MIME type t ext / xni .

Querying from Applications

As we've mentioned, you're not limited to retrieving product data solely with a web browser. Most
programming languages include either direct or add-on support for doing HTTP. In this way, you can
develop analysis tools that retrieve PDS products from the PDS-D online system. To demonstrate this, here
is a complete Java program that retrieves and displays a PDS image product in a window:

i mport java. net. URL;

i nport javax.swi ng. | nagel con;
i mport javax.sw ng. JFrane;

i mport javax.sw ng. JLabel ;

public class Showl mage {
public static void main(String[] argv) throws Throwabl e {
URL url = new URL("http://starbrite.]jpl.nasa.gov/prod?"
+ "obj ect =urn: eda: rm : PDS. | ng. Product &'
+ "keywor dQuer y=OFSN+98D+dat a/ "
+ "ngs- m noc- na_wa- 2- dsdp-10-v1.0/"
+ "ngsc_0004/ spl1223/spl122304. i ng"
+ " +AND+RT+YBD+PDS_JPEG') ;
I magel con icon = new | magel con(url);
JLabel |abel = new JLabel (icon);
JFrame frame = new JFrame();
frame. get Cont ent Pane() . add( | abel );
frame. set Def aul t O oseOper ati on(JFrane.
EXI T_ON_CLOCSE) ;
frame. pack();
frame. setVisible(true);

When compiled and run, a window appears on screen similar to the following:
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Return Type Details

This section describes each of the RETURN_TYPE or RT values you can use with the PDS product servers and
gives some example queries for each.

DIRLIST

The DI RLI ST type returns an XML file with directory names (and only direcfory names) and total size of files
in each directory starting in the requested directory and traversing into the subdirectories. An example
response looks like:

<?xm version="1.0"?>
<! DOCTYPE dirresult PUBLIC "-//JPL/DTD OODT dirresult 1.0//EN'
"http://starbrite.jpl.nasa.gov:80/dtd/dirresult.dtd">
<di rResul t >
<dirEntry>
<OFSN>dat a/ ody- m rss-1-raw v1. 0/ odrs_0001</ OFSN>
<fileSi ze>39360</fil eSi ze>
</dirEntry>
<dirEntry>
<OFSN>dat a/ ody- m rss- 1-raw v1. 0/ odr s_0008</ OFSN>
<fileSi ze>42880</fil eSi ze>
</dirEntry>
<dirEntry>
<OFSN>dat a/ ody- m rss- 1-raw v1. 0/ odrs_0002</ OFSN>
<fileSi ze>35280</fil eSi ze>
</dirEntry>
</dirResul t>

Some example queries:

e http://starbrite.jpl.nasa. gov/ prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- m rss-1-raw v1. 0/ odrs_0001
+AND+RT+9%3D+DI RLI ST

* http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody-mrss-1-rawv1.0
+AND+RT+98D+DI RLI ST

Beware that requesting recursive directory listings of high-level directories like dat a may take quite some
time to generate a response, and can produce huge XML documents that may exhaust your available memory.

DIRLIST1

The DI RLI ST1 type is identical to DI RLI ST but does not recursively descend into subdirectories. Some
example queries:

* http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
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http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRLIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRLIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRLIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST
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keywor dQuer y=OFSN+98D+/ dat a/ ody- m rss- 1-raw v1. 0/ odrs_0001
+AND+RT+98D+DI RLI ST1

e http://starbrite.jpl.nasa.gov/prod?object =PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody-mrss-1-rawv1.0
+AND+RT+9%8D+DI RLI ST1

DIRFILELIST

The DI RFI LELI ST returns an XML document containing all of the filenames (and only the files, not
directories) and their sizes, recursing into subdirectories. Some example queries:

e http://starbrite.jpl.nasa. gov/ prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- m rss-1-raw v1. 0/ odrs_0001
+AND+RT+98D+Dl RFI LELI ST

e http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &

keywor dQuer y=OFSN+%3D+/ dat a/ ody-m rss-1-rawv1. 0
+AND+RT+9%8D+Dl RFI LELI ST

DIRFILELIST1

The DI RFI LELI ST1 is identical to DI RFI LELI ST except that it does not recurse into subdirectories. Some

example queries:

* http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+%3D+/ dat a/ ody- mrss- 1-raw v1. 0/ odrs_0001
+AND+RT+98D+DI RFI LELI ST1

e http://starbrite.jpl.nasa.gov/prod?object =PDS. CN. Product &
keywor dQuer y=OFSN+%8D+/ dat a/ ody-mrss-1-rawv1.0
+AND+RT+98D+DI RFI LELI ST1

FILELIST

The FI LELI ST type returns an XML file naming the requested file and also giving its size. An example query
is:

http://starbrite.jpl.nasa. gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- m r ss-1-raw v1. 0/
odrs_0001/ eop/ 11352136. | bl +AND+RT+%8D+FI LELI ST

Example response:

<?xm version="1.0"?>
<! DOCTYPE dirresult PUBLIC "-//JPL/DTD OODT dirresult 1.0//EN'
"http://starbrite.jpl.nasa.gov:80/dtd/dirresult.dtd">
<di r Resul t >
<dirEntry>
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http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRLIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRLIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRLIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0+AND+RT+%3D+DIRFILELIST1
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELIST
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<OFSN>dat a/ ody- mrss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl </ OFSN>
<fileSi ze>1440</fil eSi ze>
</dirEntry>
</ dirResul t>

FILELISTZIP

The FI LELI STZI P is similar to FI LELI ST except that it tells what the size of the requested file would be if
compressed into a ZIP archive. An example query:

http://starbrite.jpl.nasa. gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- mrss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+98D+FI LELI STZI P

Managing Archives

The return types PDS_ZI P, PDS_FI LELI ST, PDS_ZI P_SI ZE, and PDS_FI LELI STZI P are all related in
that they provide information on the downloaded product and also on the downloaded PDS label file and its
referencees.

PDS_ZI P

The PDS_ZI P returns the PDS label and its references in a ZIP file. An example query is:

http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+%3D+/ dat a/ ody- m rss- 1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+98D+PDS_ZI P

This query generates a ZIP archive with three files in it:

* 11352136. | bl , the requested file in the OFSN
* 11352136. eop, which was referenced in the 11352136. | bl label
e trk_2_21.txt, which was also referenced in the 11352136. | bl label

PDS_FI LELI ST

The PDS_FI LELI ST returns a file listing of the requested PDS label file and its references in XML
format. This is similar to FI LELI ST but instead of giving the size of the requested file, it parses the
requested file as a PDS label and gives the sizes of all referenced files. An example query is:

http://starbrite.jpl.nasa.gov/prod?obj ect =PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- m rss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+98D+PDS_FI LELI ST

PDS ZI P_SI ZE
The PDS_ZI P_SI ZE returns the total size of the PDS label file and its references in XML format if you
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http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELIST
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELIST
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were to download the product with PDS_ZI P and unzip the archive. An example query is:
http://starbrite.jpl.nasa. gov/ prod?object=PDS. CN. Product &

keywor dQuer y=OFSN+%3D+/ dat a/ ody- m rss- 1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+%8D+PDS_ZI P_SI ZE

PDS_FI LELI STZI P

The PDS_FI LELI STZI P type returns an XML file showing the size of the zip archive that would be
downloaded with PDS_ZI P but not if you expanded the archive. An example query is:

http://starbrite.]pl.nasa. gov/ prod?object =PDS. CN. Pr oduct &
keywor dQuer y=OFSN+98D+/ dat a/ ody- m rss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+98D+PDS_FI LELI STZI P

PDS_ZIPN

The PDS_ZI PN type generates and returns a ZIP archive containing the requested file and all of the files that
it references. An example query is:

http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+%8D+/ dat a/ ody- m rss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+%8D+PDS_ZI PN

This query generates a ZIP archive with three files in it:

* 11352136. | bl , the requested file in the OFSN
* 11352136. eop, which was referenced in the 11352136. | bl label
e trk_2_21.txt, which was also referenced in the 11352136. | bl label

Contact the PDS Engineering Node for the difference between PDS_ZI P and PDS_ZI PN.

PDS_ZIPN_SIZE

The PDS_ZI PN_SI ZE type returns an XML document telling the size of the ZIP archive that would be
generated by the corresponding PDS_ZI PN query. An example query is:

http://starbrite.jpl.nasa. gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+98D+/ dat a/ ody- mrss-1-raw v1. 0/ odrs_0001/ eop/ 11352136. | bl
+AND+RT+9BD+PDS_ZI PN_SI ZE

PDS_ZIPN_TES

The PDS_ZI PN_TES type generates and returns a ZIP archive that contains all files matching the AAANNNNN
format in the same directory as the requsted OFSN, and all of their referenced files. An example query is:

http://starbrite.jpl.nasa.gov/prod?object=PDS. CN. Product &
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http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIP_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_FILELISTZIP
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN
mailto:Steve.Hughes@jpl.nasa.gov
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+/data/ody-m-rss-1-raw-v1.0/odrs_0001/eop/11352136.lbl+AND+RT+%3D+PDS_ZIPN_SIZE
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keywor dQuer y=OFSN+%8D+dat a/ ngs- mt es- 3-t sdr-v1. 0/ ngst _0001/ dat a/ mar s/ TST00101
+AND+RT+9BD+PDS_ZI PN_TES

The above query would contain 14 files. Note that this type can sometimes take quite a bit of time to generate
its ZIP archive, and the archive can often be quite large.

PDS_ZIPN_TES_SIZE

The PDS_ZI PN_TES_SI ZE type generates an XML document that tells what the size of the ZIP archive
would be from the corresponding PDS_ZI PN_TES type. An example query is:

http://starbrite.jpl.nasa. gov/prod?object =PDS. CN. Product &
keywor dQuer y=OFSN+%8D+dat a/ ngs- mt es- 3-t sdr-v1. 0/ ngst 0001/ dat a/ mar s/ TST00101
+AND+RT+9%8D+PDS_ZI PN_TES_SI ZE

PDS_ZIPD

The PDS_ZI PD type generates and returns a ZIP archive of all of the files and directories under the given
OFSN, which should be a directory. For example, the following query:

http://starbrite.jpl.nasa. gov/ prod?object =PDS. CN. Pr oduct &
keywor dQuer y=OFSN+%8D+dat a/ go-j _j sa-ssi-2-redr-v1.0/go_0017/j 0/ opnav/ c034640
+AND+RT+98D+PDS_ZI PD

Generates a ZIP archive with eight files in it from the various subdirectories under the c034640 directory.

PDS_ZIPD_SIZE

The PDS_ZI PD_SI ZE type generates an XML document telling what the size of the generated ZIP archive
would be from the corresponding PDS_ZI PD type. An example query is:

http://starbrite.jpl.nasa. gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+%8D+dat a/ go-j _j sa-ssi-2-redr-v1.0/go_0017/j 0/ opnav/ c034640
+AND+RT+9%BD+PDS_ZI PD_SI ZE

PDS_JPEG

The PDS_JPEG type generates and returns the PDS-format image at the given OFSN, converted into the
JPEG/JFIF image format. An example quety is:

http://starbrite.jpl.nasa.gov/prod?

obj ect =urn: eda: rmi : PDS. | ng. Product &eywor dQuer y=OFSN+%3D+dat a/
ngs- m noc- na_wa- 2- dsdp-1 0-v1. 0/ ngsc_0004/spl1223/ spl22304. i ng+AND+
RT+98D+PDS_JPEG
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http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/mgs-m-tes-3-tsdr-v1.0/mgst_0001/data/mars/TST00101+AND+RT+%3D+PDS_ZIPN_TES
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/mgs-m-tes-3-tsdr-v1.0/mgst_0001/data/mars/TST00101+AND+RT+%3D+PDS_ZIPN_TES
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/mgs-m-tes-3-tsdr-v1.0/mgst_0001/data/mars/TST00101+AND+RT+%3D+PDS_ZIPN_TES_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/mgs-m-tes-3-tsdr-v1.0/mgst_0001/data/mars/TST00101+AND+RT+%3D+PDS_ZIPN_TES_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/mgs-m-tes-3-tsdr-v1.0/mgst_0001/data/mars/TST00101+AND+RT+%3D+PDS_ZIPN_TES_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/go-j_jsa-ssi-2-redr-v1.0/go_0017/j0/opnav/c034640+AND+RT+%3D+PDS_ZIPD_SIZE
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG
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PDS_JPEG_SIZE

The PDS_JPEG_SI| ZE type generates and returns an XML document telling what the size of the JPEG file
would be generated by the corresponding PDS_JPEG query. An example query is:

http://starbrite.jpl.nasa.gov/prod?

obj ect =urn: eda: rm : PDS. | ng. Product &eywor dQuer y=OFSN+%3D+dat a/
ngs- m noc- na_wa- 2- dsdp-1 0-v1. 0/ mgsc_0004/spl1223/ spl22304. i ng+AND+
RT+98D+PDS_JPEG S| ZE

PDS_LABEL

The PDS_LABEL type examines the given OFSN and extracts any PDS format label it can find. The label is
returned as plain text (MIME type t ext / pl ai n). An example query is:

http://starbrite.jpl.nasa. gov/prod?object=PDS. CN. Product &
keywor dQuer y=OFSN+%8D+dat a/ near - a- mag- 3-rdr - er osf |l yby-v1. 0/ nmerfb_2001/
dat a/ 1998_350/ ebf 98357. | bl +AND+RT+%8D+PDS_LABEL

RAW

The RAWtype merely returns the requested file without any modification (MIME type
appl i cati on/ oct et - st r ean). An example query is:

http://starbrite.jpl.nasa. gov/prod?object =PDS. CN. Product &
keywor dQuer y=OFSN+%3D+dat a/ near - a- mag- 3-rdr - er osf | yby-v1. 0/
nmer f b_2001/ dat a/ 1998_350/ ebf 98357. | bl +AND+RT+%3D+RAW

RAW_SIZE

The RAW S| ZE generates an XML document telling the size of the raw file that would be returned by the
corresponding RAWtype. An example query is:

http://starbrite.jpl.nasa. gov/ prod?object =PDS. CN. Pr oduct &
keywor dQuer y=OFSN+%8D+dat a/ near - a- nag- 3-rdr - er osf | yby-v1. 0/
nmerfb_ 2001/ dat a/ 1998 350/ ebf 98357. | bl +AND+RT+¥8D+RAW SI ZE
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http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG_SIZE
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG_SIZE
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG_SIZE
http://starbrite.jpl.nasa.gov/prod?object=urn:eda:rmi:PDS.Img.Product&keywordQuery=OFSN+%3D+data/mgs-m-moc-na_wa-2-dsdp-l0-v1.0/mgsc_0004/sp1223/sp122304.img+AND+RT+%3D+PDS_JPEG_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+PDS_LABEL
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+PDS_LABEL
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+PDS_LABEL
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW_SIZE
http://starbrite.jpl.nasa.gov/prod?object=PDS.CN.Product&keywordQuery=OFSN+%3D+data/near-a-mag-3-rdr-erosflyby-v1.0/nmerfb_2001/data/1998_350/ebf98357.lbl+AND+RT+%3D+RAW_SIZE

1.3
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Using Profiles

Using PDS Profiles

The PDS Data Distrubution System (PDS-D) uses the OODT framework to distribute profiles of PDS
resources. Profiles are metadata descriptions of resources. The PDS-D runs several profile servers, each of
which are responsible for serving profiles for resources like instruments, hosts, targets, and so forth.

To successfully use profiles within the PDS, you'll need to understand:

* The information captured by profiles
* The representation of profiles

* Querying profiles within the PDS
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Information Captured in a Profile

Information Captured by Profiles

A profile serves as a generic template for describing the characteristics of a resource. Within the PDS, profiles
exist to describe resources that include mission hosts, instruments, Mars datasets, Lunar datasets, and more.
This document describes the shape that information takes in profiles.

Information and Organization

Profiles capture three kinds of information:

¢ Resource Attributes

Resoutce attributes are metadata about the resource's inception. These attributes include the creator of the
resource, in what language it exists, when it was created, and so forth. These attributes are based on the
work of the Dublin Core Metadata Initiative .

¢ Profile Elements

Profile elements are metadata about the resource's composition. These tell you about the morphology of the
resource, such as data types captured within in, minimum and maximum values, synonymous elements,
and so forth. These attributes are based on ISO/IEC 11179 standards .

¢ Profile Attributes

Profile attributes are metadata about the profile itself, such as who made it, whether it's classified, tevision
notes, and so forth. It also has a unique identifying Object Identifier (OID) .

The following class diagram shows the relationship between the different parts of a profile:
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http://www.dublincore.org/
http://metadata-standards.org/11179/
http://www.alvestrand.no/objectid/index.html
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Profile
profileAdtrib '.&g__,e*"_i? 1 ﬁx{ﬁ.m roeAdtribuie
- elamants™._
.-""-.-.J-. ‘H"‘-\.
o " .
pmﬁﬁ p *?H:lgm
ProfileAttributes Map =-. | ResourceAttributes
-id: E_tring _ 1 Keys are ",—i;lentifie_r: String
-version: 3tring Strings. :‘-t|ﬂe: 3tring
-statusiD: String equalto [ -formats: List
-Security Type: String elements’ | | -description: String
-parent: tring Ll -creators: List
-children: List - -subjects: List
-regAuthonty: String : -publishers: List
-revisionMotes: List ProfileElement -contributors: List
-dataDictlD: String -name: 3tring -dates: List
-id: String -sources: List
-desc: String -languages: List
-type: String -coverages: List
-unit: String -rights: List
-synonyms: List -contexts: List
-obligation: boolean -aggregation: 3tring
-maxOccurrence: int -clazz: String
-comments: String -locations: List
il
Enumerated Ranged Unspecified
ProfileElement ProfileElement ProfileElement
-values: List -min: double
-max: double

While this diagram shows the Java field names and Java classes, the relationship applies to profiles whether

they exist as Java objects, as RDF documents, or as XML documents in the profile vocabulary.

Inception Metadata

Profiles, whether expressed in RDF or in their own XML vocabulary, have a section for capturing

17

information about the resoutce's inception. This includes information about when the resoutce was created,
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who created it, in what language it exists, and so forth. Profiles use the element set recommended by the
Dublin Core Metadata Initiative (DCMI) set in order to describe the inception of a resource, with some
extensions.

Collectively, these metadata are called the resource attributes or r esAt t ri but es of the profile. Every profile
has one and only one set of r esAt t ri but es. The metadata elements within the r esAt t ri but es are
defined in this section.

Identifier

As defined by the DCMI, the | denti fi er of a resource is some unambiguous way to identify the resource.
In the profile implementation, one and only one | dent i fi er is required.

Title

The Ti t | @ names the resource, and is the name by which the resource is formally known. The Ti t | e is
optional; if present, it may occur only once in a profile.

Format

The For mat indicates the manifestation of the resource. The MIME type is usually recorded here.

Description

The Descri pti on element contains a free text account of the content of the resoutce. It's optional in a
profile; if present, it may occur only once.

Creator

Zero or more Cr eat or s may be specified in a profile. Cr eat or s contain the name of people or
organizations that created the resource.

Subject

Zero or more Subj ect s in a profile act as keywords. The purpose of the Subj ect elements is to contain a
keywords that describe the resource, usually selected from a controlled vocabulary.

Publisher

Any number of Publ i sher elements may appear in a profile. They contain the organization responsible for
making the resource available.
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Contributor

A Contri but or is a person or organization providing auxilliary work towards the resource's creation. Any
number of Cont ri but or s may be listed in a profile.

Date

Dat e elements indicate the times in history when the resource was created. Any number of Dat es may be
included in a profile.

Type

The Type element indicates the nature of the content of the resource, such as "fiction" for a work of fiction
ot "image" for a dataset rendered graphically.

Source

When a resource is detived others, the Sour ce element indicates the | dent i fi er s of the referenced
resources.

Language

For resources that contain natural language content, the Language element indicates the languages in use.

Relation

When a resource is related to others, a profile can specify the | denti fi er s of the related resources using
zero or more Rel at i on elements.

Coverage

For resources that cover a space or time or jurisdiction, use the Cover age element to indicate such coverage.
This element may be listed any number of times in a profile, and its content usually comes from a controlled
vocabulary. In the PDS, profile elements are usually used for this purpose, though.

Rights

Copyright, ownership, redistribution, use, and other legal issues may exist for a resource. When that happens,
the Ri ght s element lists the rights management information.

Note: The official name of element for is plural Ri ght s; this is inconsistent with the other metadata elements,
but is consistent with the DCML.
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resContext

The r esCont ext element identifies the application environment or discipline within which the resource
originates and is derived from a taxonomy of scientific disciplines. This element is required in a profile and
may occur multiple times.

As an example, a r esCont ext of NASA. PDS. Geosci ence tells that the resource is associated with the
Geoscience node of the Planetary Data System.

resAggregation

The r esAggr egat i on element indicates the aggregative structure of the resource. It tells you what you'll get
if you retrieve the resource: a granule, a dataset, or a collection of datasets. The legal values of this optional
elements are:

* granul e, meaning the resource is a single product
» dat aSet , meaning the resource is a set of products

» dat aSet Col | ect i on, meaning the resource is collection of datasets

The r esAggr egat i on element is optional; however, if specified, it may appear in a profile only once.

resClass

The r esCl ass clement identifies the kind of the resource within a taxonomy of tesource types. It's a required
element that is used by the OODT Framework to determine how to treat the profile as well as the resource
named by the profile.

For example, a r esCl ass of syst em product Server indicates that the resource is an OODT product
server. A query that matches this profile means that if the same query were given to the identified product
server, it would yield a result. A resCl ass of syst em profil eServer means the resource is a profile
server. That means that while the current profile server may or may not provide a matching profile, another
profile server might, forming an implicit digraph of profile servers. Other valid r esCl ass values include
dat a. granul e, dat a. dat aSet ,and appl i cati on.interface.

resLocation

Zero or more I esLocat i on elements may appear in a profile. They tell where the resource is located, easily
the most important part of the profile. Because this element may appear several times, all locations should be
considered valid; the application may pick the one that's most convenient. The r esLocat i on may also

appear zero times. This means that the profile indicates solely that the resource exists, but where is unknown.

The interpretation of the resLocation is as a URIL. For example, a r esCl ass of syst em pr oduct Ser ver
or system profil eServer means that the r esLocat i on indicates an URN to a software object name.
Querying that object will yield either the desired result (for product servers) or more matching profiles (for
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profile servers). For a resClass of dat a. gr anul e or dat a. dat aSet , the r esLocat i on is an URL to the
granule or dataset.

Composition Metadata

The most interesting part of a profile is in the metadata that describes the composition of the resource that
the profile profiles. The composition metadata is what enables a profile server to tell if a particular resource
can answer a quety.

The composition metadata is based on the data element description standards in ISO/IEC standard 11179.
They are the profile elements or pr of El ement s of a profile. Every profile may have zero or more
pr of El enment s, the components of which are discussed in this section.

elemld

The el em d is an optional universally unique identifier applied to the element.

elemName

The el enName is the reguired name of the profile element. It serves as the title role of one of the components
of the resource.

elemDesc

The el enDesc is the description of the profile element. Although the title may often be enough to identify
the purpose of the profile element, the description should be used to provide any further, free-text
information that may be of importance to analysts and profile administrators. The PDS uses the el enDesc
field extensively just as it does in PDS labels.

elemType

The el enlype indicates the type of data represented in the profile element, synonymous to the ISO/IEC
11179 Dat at ype attribute. The permissible values are:

* bool ean

e character
« date tine
* enuner at ed
* integer

e ordina

e rationa
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* scal ed
* real

e conpl ex
e state

e void

This element is optional within a profile element. When it's not present, the profile element merely indicates
that the resource's content possesses the attribute, but more is not known.

elemUnit

The el enni t indicates the units associated with the values of the data element. This element is
synonymous to the ISO/IEC 11179 attribute uni t . of . quant i ty. Values for this optional element should
be selected from standardized tables of units.

elemEnumFlag, elemValue, elemMinValue, and elemMaxValue

The el enEnuntl ag tells how possible values of the profile element are specified. It works with the
el enVal ue, el enrM nVal ue, and el enivaxVal ue elements:

 If the el enEnunFl ag's value is T and one or more el enVal ues appear, then the values listed are the
valid values of the element.

* If the value is F, then a closed range of values bounded by the profile's el emM nVal ue and
el emvaxVal ue elements indicates the valid values.

* If the value is T but no el enVal ues appear, then it means that any value is a valid value for the resoutce.

elemSynonym

Often, a characteristic of a resource will go by several names, especially between scientific disciplines. What
one person may call /atitude, another may call x coordinate, for example.

The el enSynonymprovides a way to indicate synonyms. Zero or more €l enmSynonyms may appear in a
profile element. The values of this element are names from data dictionaries other than the discipline data
dictionary hosting the profile.

elemComment
The el enmConment field provides a remark concerning the application of the data element. This element is

synonymous to the ISO/IEC 11179 attribute Comment , and is optional within a profile element.

Metadata about the Profile
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For a profile server to manage a set of profiles, it's necessaty to have metadata contained within the profile
that describes the profile itself. This metadata, collectively called the profile attributes, or pr of Att ri but es,
serves that purpose.

Most of the elements within the pr of At t ri but es are optional. This sections describes each of them.

profld

The pr of | d serves to give a unique identifier to the profile. It may be expressed as a URI, and often as an
URN, or as an OID.

profVersion

The pr of Ver si on identifies the version number of the profile.

profType

The pr of Type identifies the type of the profile. The type that typically appears here is pr of i | €, meaning
the profile is a profile (obviously).

Another type that can be here is dat aDi ¢t , which indicates that the profile doesn't describe a resource, but
instead is a data dictionaty for other profiles. Such a profile's composition elements name the expected profile
elements and ranges of valid valuese that will appear in other profiles. The pr of Dat aDi ct | d element
identifies the profile serving as its data dictionary.

profStatusid

The pr of St at usl d identifies the state of the profile. Profiles may be either acti ve ori nacti ve. An
inactive profile is likely maintained for historical or exemplary reasons but is otherwise not currently used for
searches or resource descriptions.

profSecurityType

The pr of Securi t yType identifies whether the information contained in the profile may be of a sensitive
nature. Any string is valid here as the PDS does not use this field.

profParentld

The pr of Par ent | d optionally identifies the URI of the parent of this profile. Profiles may be arranged

hierarchically in a singly rooted tree in a forest.

profChildid
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The pr of Chi | dl d identifies zero or more children (by duplicating the element) of this profile.

profRegAuthority

The pr of RegAut hor i t y names the registration authority responsible for authoring and maintaining the
profile.

profRevisionNote
The pr of Revi si onNot e appears zero or more times in the profile to describe changes made to it over

time. The notes are free form text, and each element is ordered from newest to oldest note.

profDataDictld

The pr of Dat aDi ct | d identifies the profile providing a data dictionary to the current profile.
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Representation of Profiles

Representation of PDS Profiles

As you've surmised by now, Profiles exist as Java objects within the PDS-D. However, they can also be
represented as RDF documents or XML documents. When you quety the PDS-D web setvice, you'll receive
them as XML documents, from which you can then re-construct Java objects, or manipulate them directly, if
you're not using Java.

XML Profiles

Profiles can be represented as XML documents that conform to the OODT Profile Document Type
Definition (DTD). The Formal Public Identifier of the OODT Profile DTD is -/ / JPL// DTD Profile
1. 0/ / EN. The normative System Identifier is http://oodtjpl.nasa.gov/grid-profile/dtd/prof.ded.

Although you should refer to the normative System Identifier for the latest reference version, see the
following for the DTD:

<! ELEMENT profiles
(profile*)>

<! ELEMENT profile
(prof Attri butes,
resAttri butes,
pr of El enent *) >

<! ELEMENT prof Attri butes
(profld, profVersion?, profType,
prof Statusld, profSecurityType?, profParentld?, profChildld*,
pr of RegAut hority?, prof Revi si onNot e*)>

<! ELEMENT resAttributes
(ldentifier, Title?, Format*, Description?, Creator*, Subject*,
Publ i sher*, Contributor*, Date*, Type*, Source*,
Language*, Rel ation*, Coverage*, Rights*,
resCont ext +, resAggregation?, resC ass, resLocation*)>

<! ELEMENT pr of El enent
(el em d?, el emNane, el enDesc?, el enilype?, elenbnit?,
el enEnunfl ag, (el enVal ue* | (el enM nVal ue, el emVaxVal ue)),
el enSynonynt,
el enDbl i gation?, el emVaxCccurrence?, el enConment ?) >

<! ELEMENT profld (#PCDATA) >
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<! ELEMENT pr of Ver si on (#PCDATA) >

<! ELEMENT pr of Type (#PCDATA) >

<! ELEMENT prof Parent|d (#PCDATA) >

<! ELEMENT prof Chi | dl d (#PCDATA) >

<! ELEMENT prof St at usl d (#PCDATA) >

<! ELEMENT prof SecurityType (#PCDATA) >
<! ELEMENT pr of RegAut hority (#PCDATA) >
<! ELEMENT pr of Revi si onNot e ( #PCDATA) >

<! ELEMENT I dentifier (#PCDATA)>
<! ELEMENT Title (#PCDATA) >

<! ELEMENT Format (#PCDATA) >

<! ELEMENT Descri pti on (#PCDATA) >
<! ELEMENT Creator (#PCDATA)>

<! ELEMENT Subj ect (#PCDATA) >

<! ELEMENT Publ i sher (#PCDATA) >
<! ELEMENT Contri but or (#PCDATA) >
<! ELEMENT Dat e (#PCDATA) >

<! ELEMENT Type (#PCDATA) >

<! ELEMENT Sour ce (#PCDATA) >

<! ELEMENT Language (#PCDATA) >

<! ELEMENT Rel ati on (#PCDATA) >

<! ELEMENT Cover age (#PCDATA) >

<! ELEMENT Ri ghts (#PCDATA) >

<! ELEMENT resCont ext (#PCDATA) >
<! ELEMENT resAggregati on (#PCDATA) >
<! ELEMENT resCl ass (#PCDATA) >

<! ELEMENT reslLocati on (#PCDATA) >

<! ELEMENT el em d (#PCDATA) >

<! ELEMENT el emNane (#PCDATA) >

<! ELEMENT el enifype (#PCDATA) >

<! ELEMENT el enEnuntl ag (#PCDATA) >
<! ELEMENT el enDesc (#PCDATA) >

<! ELEMENT el enSynonym ( #PCDATA) >

<! ELEMENT el enni t (#PCDATA) >

<! ELEMENT el enVal ue (#PCDATA) >

<! ELEMENT el enM nVal ue (#PCDATA) >
<! ELEMENT el enVaxVal ue (#PCDATA) >
<! ELEMENT el enpl i gati on (#PCDATA) >
<! ELEMENT el emvaxQccurrence (#PCDATA) >
<! ELEMENT el emComment (#PCDATA) >

Collections of Profiles

As you can see from the above,an XML element, pr of i | es is a container element to hold zero or more
y
profiles. Responses from PDS servers always start with this element.

Java Representation of Profiles

The OODT source code includes a class j pl . eda. profile. Profil e for object represenation of a
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profile. You can construct a Pr of i | e object from an XML document or create a blank one to populate with
metadata later. See the Profile Javadocs for more information.

Accessing Profile Metadata

To access the metadata of a profile, call the methods to retrieve the profile attributes, the resource attributes,
or the profile elements.

Accessing the Profile Attributes

You retrieve the profile attributes by calling get Profi | eAttri butes onaProfil e . This returns an
Profil eAttri butes object which provides methods to get and set the various attributes. Setting a value
sets it for the Prof i | e to which the Profi | eAttri but es belongs.

A value of nul | for an optional attribute means the value isn't set.

Accessing the Resource Attributes

You retrieve the resource attributes similarly as for profile attributes, calling get Resour ceAttri butes to
yield a Resour ceAttri butes object.

The Resour ceAt t ri but es has methods to get and set various attributes. Note that many of the attributes
are multi-valued. For example, the resource profiled will likely cover several subjects. In this case, the "get"
method, get Subj ect s, returns aj ava. util . Li st of Stri ngs. There is no set method. Instead, you just
manipulate the list to add and remove subjects.

Note: All of the "get" functions that return Li St s return lists of St ri ngs, except for get Dat es, which
returns a list of j ava. uti | . Dat es.

For other attributes which are singly valued, there is both a set and get method. For optional values, a value
of nul I means the attribute isn't set.

Accessing the Profile Elements

The profile stores its profile elements in a j ava. uti| . Map, mapping the name of the profile element (as a
St ri ng) to an object of class Prof i | eEl ement . To access this map, call the method

get Profil eEl ements onaProfil e.Because this method returns a reference to the Prof i | e's map,
any updates to the map affect the profile immediately.

Caution: Never store anything but St r i ngs as keys and Pr of i | eEl ement s (or objects of its subclasses) as
values in a profile element map. The software will not operate correctly if any other kind of object is stored.

Common Attributes of Profile Elements

The class j pl . eda. profile.Profil eEl ement contains the common parts of every profile element,
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such as its required name, its optional description, and so forth. Use the value nul | for any optional attribute
that's unset.

The Profi | eEl ement stores its synonyms as a j ava. util . Li st of Stri ngs. Manipulate the list directly
to add or remove synonyms.

The Prof i | eEl ement class is abstract. To create new profile elements for a profile, you need to create
objects of one of the concrete Pr of i | eEl ement subclasses:

* Enuner at edPr of i | eEl enent
* RangedProfil eEl enent
* UnspecifiedProfil eEl enent

The following sections detail each kind of profile element.

Elements with Enumerated Values

For profile elements that maintain a specified list of valid values, use the Enuner at edPr of i | eEl enent
class. Objects of this class maintian a j ava. uti | . Li st of values. You can pass in a list of values when
constrcuting the object, or can call the get Val ues method and manipulate the list directly.

Querties that artive for an enumerated profile element must match one of the listed elements exactly unless it's
a negative (not-equal-to) query. For example, suppose we had an enumerated profile element fi | t er with
values i nfrar ed, vi si bl e, and ul travi ol et. A query asking for a filter equal to infrared should match,
as well as a query asking for a filter greater than or equal to infrared. A query asking for a filter not equal to
infrared shouldn't match, while a query asking for a filter not equal to x-ray should match.

Elements with a Range of Values

You can represent profile elements that have a range of valid values with the RangedPr of i | eEl enment
class. Construct this class with the minimum and maximum values, which must be numeric.

Use the get M nVal ue to get the minimum value and get MaxVal ue to get the maximum value.

Querying a profile that uses a range of values considers the range as inclusive. For example, suppose the
ranged profile element t enper at ur e has a minimum value of 32 and a maximum value of 212. A query that
requests temperatures less than 32 shouldn't match, but less than ot equal to 32 should match.

Elements with no Specified Values

For profile elements that you always want to match a query without explicitly listing each valid value or a
range of legal numeric values you can use the class Unspeci fi edProfi | eEl ement . This class identifies
an element with no range or list of valid values.

Querties that artive at such an element will avays match, even if they're negative (not-equal-to) queries.
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133 Querying Profile Servers

Querying PDS Profile Servers

To retrieve a profile of a resource, you send a query to a PDS web service. It, in turn, passes it to your
selected profile server, which queries its data stores and synthesizes profile objects. Finally, the web service
returns those matching profile objects in an XML document. You can then examine and manipulate this
XML document directly or construct Java profile objects out of it and manipulate them.

The Query Web Service
Retrieving profiles via HTTP uses a web service available at the PDS single point of entry website:
http://starbrite.jpl.nasa.gov/q

Here the "q" means "query," and it enables you to pass queties into the OODT framework serving the
PDS-D. Profile queries will respond with XML documents representing a set of matching profiles.

Making Requests

To retrieve profiles using this web service, you need to know two things:
1. The object name of the profile server to which you'd like the query directed.
2. The guery expression that selects what profiles to retrieve.

The object name selects a single profile server from the various profile servers available. The query expression
selects profiles. Different profile servers accept different expressions and each serve different kinds of
metadata profiles. The table below summarizes the available profile servers.

Server Object Name

Catalog urn:eda:rm:JPL. PDS. Profile
Host urn: eda: rm : JPL. PDS. Host
Instrument urn: eda: rm : JPL. PDS. | nst runment
Lunar urn: eda: rm : PDS. Lunar DB. Profile
Mars urn: eda: rm : PDS. MarsDB. Profile
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Server Object Name

Master Product urn: eda: rm: JPL. PDS. Mast er Prod
Mission urn:eda:rm:JPL. PDS. M ssi on
Profile of Profiles urn: eda: rm: PDS. Prof Prof. Profile
Target urn: eda: rm : JPL. PDS. Tar get

The web setvice athtt p: //starbrite.jpl.nasa. gov/q supports both HTTP GET and HTTP POST
style requests to retrieve profiles, as detailed in the HTTP specification . GET requests are generally easier;
they encode the parameters to a request right in the URL string. POST requests transmit the parameters of
the request separately. Most HTTP clients, including web browsers, as well as HTTP APIs in programming
languages, suppott both. For this document, we'll be using GET tequests. The choice of which to use is up to
you.

When calling the web service athtt p: // starbrite.jpl.nasa. gov/ g, youneed to pass in three
parameters:

type
The type tells what kind of query you're making. This should always be set to profi | e.
object

This tells what profile server to query; it should be one of the values under Object Name trom the table
above.

keywordQuery

This is the query expression to pass to the profile server

As with all most web services, you'll need to encode your parameters according to the rules in Uniform
Resource Identifiers whether they're part of the URL in an HTTP GET or transmitted separately in an HTTP
POST. In general, this means that characters like colons in object names as well as spaces and equals signs in
query expressions need to be propetly escaped. Most browsers and HTTP libraries will happily relax these
rules, though, especially in cases where there is no ambiguity. For PDS-D queries, this means changing your
spaces to +s and any equals signs to ¥3Ds.

Here's an example query (broken across multiple lines for readability):

http://starbrite.jpl.nasa.gov/q?
type=profil e&

obj ect =urn: eda: rm : JPL. PDS. Profil e&
keywor dQuer y=r escl ass+%3D+r esour ce
+AND+dsi d+%8D+0DY- M ACCEL- 5- ALTI TUDE- V1. 0
+AND+RETURN+YBD+r esour cei d

If you're click on that query (and are using an XML-capable browset), you'll see an XML document retutned
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containing three matching profiles. With such a document, you can scan it for interesting resources, pass it
through an XSL stylesheet and present it prettily to a user, or even create corresponding language-specific
objects out of it, such as Java objects.

From XML to Java

If you're not into XML, you might find it more convenient to work with Java objects that represent profiles
and their attributes. Creating Java objects out of the XML document returned by the
http://starbrite.jpl.nasa.gov/q web service is really quite simple. First, make the URL to query
the service just as above. Open the URL and parse the response document into a Document Object Model
(DOM) tree. Then call the createProfiles method on the root element of the DOM tree.

Let's look at a specific example.

import java.util.lterator;

i nport java.util.List;

i mport java.util.Mp;

i mport javax.xmnl . parsers. Docunent Bui | der;

i nport javax.xm . parsers. Docunent Bui | der Fact ory;
import jpl.eda.profile.Profile;

inmport jpl.eda.profile.ProfileAttributes;

inmport jpl.eda.profile.ProfileEl ement;

inport jpl.eda.profile.ResourceAttributes;

i nport org.w3c.dom Docunent;

public class UseProfiles {
public static void main(String[] argv) throws Throwabl e {
String url = "http://starbrite.jpl.nasa.gov/qg?"
+ "type=profil e&object=urn: eda: rm:JPL. PDS. Profile"
+ " &keywor dQuer y=rescl ass+%3D+r esour ce+"
+ " AND+dsi d+%38D+0DY- M ACCEL- 5- ALTI TUDE- "
+ " V1. 0+AND+RETURN+YBD+r esour cei d";
Docunent Bui | der Factory fac = Docunent Bui | der Fact ory. newl nst ance();
Docunent Bui | der bui | der = fac. newDocunent Bui | der () ;
Docurment doc = builder.parse(url);
List profiles = Profile.createProfil es(doc. getDocunent El enent());
for (lterator i = profiles.iterator(); i.hasNext();) {
Profile p = (Profile) i.next();
ProfileAttributes a = p.getProfileAttributes();
ResourceAttributes r = p.getResourceAttributes();
Systemout.println("PROFILE " + a.getlD() + ":");
Systemout.println("\tResource title: " + r.getTitle());
List locs = r.getResLocations();
Systemout.println("\tLocations (" + locs.size() + "):");
for (lterator j = locs.iterator(); j.hasNext();)
Systemout.printIn("\t\t" + j.next());
Map el ens = p.getProfil eEl ements();
Systemout.printin("\tEl ements (" + elens.size() + "):");
for (lterator j = elens.values().iterator(); j.hasNext();) {
ProfileEl ement e = (ProfileEl ement) j.next();
Systemout.printIn("\t\tName: " + e.getName());
Systemout.println("\t\tLegal values: " + e.getValues());
Systemout.printin("\t\tMn value: " + e.getMnValue());
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Systemout.printIn("\t\tMax value: " + e.getMaxValue());

}
}
}
}

This program sends a query to the web service and parses the response into an in-memory DOM tree. It then
creates a j ava. util . Li st of Profil e objects out of that tree, and iterates through the list, printing some
details about each Profi | e.

To compile and run this program, you'll need a few other components:

¢ Profile Service , which contains definitions for classes such as Profil e, Profil eAttri butes, and so
forth.

* OODT Common Components , which contains basic utilities used by all other OODT components.

* Jenav.1.6.1, a Resource Description Framework library.

Since Java tools and integrated development environments vary, consult your own documentation on how to
make your system aware of these components. If you're using the Java command-line tools, then download
each of the binary distributions of the above components and copy the jar file from each into a directory, say
['i b. Then put UseProfi | es. j ava into a directory called sr . You can then compile

UseProfi | es. j ava into a directory called cl asses and run the class:

%Ils -1 lib

total 344

SIWr--T-- 1 kelly kelly 154210 Dec 1 16:54 edm commons-2.2.9.jar
STWr--T-- 1 kelly kelly 165823 Jan 12 12:42 grid-profile-3.0.7.jar
STWr--r-- 1 kelly kelly 1144107 Apr 25 07:56 jena-1.6.1.jar

%Ils -1 src

total 4

-rwr--r-- 1 kelly kelly 1950 12 Mar 07:42 UseProfiles.java
% nkdir cl asses
% javac -extdirs lib -d classes src/UseProfiles.java
%Ils -1 classes
total 4
-rwr--r-- 1 kelly Kkelly 2810 12 Mar 07:42 UseProfiles.class
%java -Dava.ext.dirs=lib -classpath cl asses UseProfiles
PROFI LE 1:

Identifier:

Using the PDS Profile Servers

The PDS Data Distribution System runs #zne profile servers, each serving different kinds of metadata and
each responding to different kinds of queties. In this section, we'll cover each one.

©2005 NASA/JPL « ALL RIGHTS RESERVED


http://oodt.jpl.nasa.gov/download/public/Jena/jars/jena-1.6.1.jar

1.3.3 QUERYING PROFILE SERVERS 34

Catalog Profile Server

The Catalog Profile Server contains metadata about datasets, volumes, resources, releases, targets, and other
information. To query the Catalog Profile Server, you pass in the class of the resource you want and then an
identifier telling which resource out of that class. The object name of the Catalog Profile Server is
urn:eda:rm:JPL. PDS. Profil e.

Host Profile Server

The Host Profile Server contains metadata descriptions of Aoss. The job of hosts is to host instruments; hosts
consist of spacecraft and other components participate in a mission by providing a host environment for
instruments and their measurements. The Host Profile Server returns profiles of hosts.

The object name of the Host Profile Server is ur n: eda: r mi : JPL. PDS. Host .

Valid query expressions for the Host Profile Server include:

* | NSTRUVENT_HOST_TYPE = type , where #pe can be N A, UNK, DATA BASE, SPACECRAFT, or
EARTH BASED. For example, the query

http://starbrite.jpl.nasa. gov/q?

type=profil e&

obj ect =urn: eda: rm : JPL. PDS. Host &

keywor dQuer y=I NSTRUVENT_HOST_TYPE+%3D+SPACECRAFT

returns 50 profiles each describing a spacecraft-based host.

* INSTRUVENT_HOST_I D = id ,where idis a host ID like AAQ, CLEML, | RAS, ODY, and so forth. For
example, the query

http://starbrite.]pl.nasa. gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. Host &
keywor dQuer y=I NSTRUVENT _HOST | D+¥8D+0ODY

returns a profile describing the Mars Odyssey Spacecraft and Deep Space Network systems.

* | NSTRUMENT_HOST _NAME = namne , where name is a host name, like Pl ONEER VOYAGER 1, MARS
OBSERVER and so forth. For example, the query

http://starbrite.jpl.nasa.gov/g?type=profile&
obj ect =urn: eda: rm : JPL. PDS. Host &
keywor dQuer y=I NSTRUVENT_HOST_NAME+%8D+%222001 MARS ODYSSEY%22

returns the same query as above, but queries by name instead of by ID.

* RETURN = DATADI CTI ONARY. This returns a profile that describes all of the searchable parameters
(INSTRUMENT_HOST_TYPE, INSTRUMENT_HOST_ID, INSTRUMENT_HOST_NAME) and
other profile elements that appear in profiles returned by this server.
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Instrument Profile Server

The Instrument Profile Server contains metadata descriptions of zustruments. Instruments are the scientific
apparatus that take measurements. They reside within host environments and are part of a mission.

The object name of the Instruments Profile Server is ur n: eda: rmi : JPL. PDS. | nst runment .

Valid query expressions for the Host Profile Server include:
* | NSTRUMENT_TYPE = type , where fpe can be CCD, RADAR, ELECTROSTATI C ANALYZER
THERMAL | NFRARED SPECTROVETER, and so forth. For example, the query

http://starbrite.jpl.nasa. gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. | nstrunent &
keywor dQuer y=I NSTRUVENT_TYPE+%3D+CCD

returns two profiles each describing a CCD instruments.

* INSTRUMENT I D = id ,where idis an ID like | | RAR, SWOOPS, W NDSOCK, RCAC31034A, and so
forth. For example, the query

http://starbrite.jpl.nasa.gov/q?type=profile&
obj ect =urn: eda: rm : JPL. PDS. | nstrunent &
keywor dQuer y=I NSTRUVENT_| D+%3D+NAVCAM

returns a profile describing the Mars Exploration Rover Navigation Camera.

* | NSTRUMENT_NAME = nane , where name is an instrument name, like PHOTOVETER, RADI O
TELESCOPE, VERY LARGE ARRAY, and so forth. For example, the query

http://starbrite.]pl.nasa. gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. | nstrunent &
keywor dQuer y=I NSTRUVENT _NAVE+YBD+%22NAVI GATI ON CAVERAYR 2

returns the same query as above, but queries by name instead of by ID.

* | NSTRUMENT_HOST_ID = id , where i is a host ID.

* RETURN = DATADI CTI ONARY. This returns a profile that describes all of the searchable parameters
(INSTRUMENT_TYPE, INSTRUMENT_ID, INSTRUMENT_NAME, INSTRUMENT_HOST_ID)
and other profile elements that appear in profiles returned by this server.

Lunar Profile Server

The Lunar profile server serves information about Lunar datasets. It uses metadata like mission names, map
projection types, instrument I1Ds, and so forth, to profile and locate lunar datasets. Most importantly, it
returns a resource location (a product query) that yields the matching dataset.

The object name of the Lunar Profile Server is ur n: eda: r i : PDS. Lunar DB. Pr of i | e. You can query
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the lunar profile server using the following parameters:

This example query finds the single dataset CLEML- L- U- 5- DI M BASEMAP- V1. 0: Bl 87S030:
http://starbrite.jpl.nasa.gov/q?type=profil e&

obj ect =urn: eda: rmi : PDS. Lunar DB. Profi |l e&

keywor dQuer y=Ti t | e+¥8D+CLEML- L- U- 5- DI M BASEMAP- V1. 0: Bl 87S030 .

CENTER_LONG TUDE

DATA SET_ID
EASTERNMOST_LONG TUDE
FI LE_SPECI FI CATI ON_NAME
For mat

I NSTRUVENT_I D

I dentifier
MAP_PROJECTI ON_TYPE
MAP_RESOLUTI ON
MAP_SCALE

MAXI MUM_LATI TUDE

M NI MUM_LATI TUDE

M SSI ON_NAME

ab

PRODUCT | D
SPACECRAFT_I D

TARGET _NAME

Title

VOLUMVE_| D

WESTERNMOST _LONG TUDE
profld

prof St at usl d

pr of Type

resd ass

r esCont ext

resLocati on

Mars Profile Server

36

The Mars profile server serves information about Martian datasets. It uses metadata like mission names, map
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projection types, instrument 1Ds, and so forth, to profile and locate Mars datasets. Most importantly, it
returns a resource location (a product query) that yields the matching dataset.

37

The object name of the Mars Profile Server is ur n: eda: r i : PDS. Mar sDB. Pr of i | e. You can query the

lunar profile server using the following parameters:

* CENTER_LONG TUDE

« DATA SET_ID

* FI LE_SPECI FI CATI ON_NAME

* For mat
*« |MAGE ID

* I NSTRUMENT_I D

e | dentifier

* MAP_RESCLUTI ON

« MAP_SCALE

* MAXI MUM_LATI TUDE
* MAXI MUM_LONG TUDE
* M N MUM_LATI TUDE
* M N MUM_LONG TUDE
* M SSI ON_NAME

* AD
* PRODUCT_I D

* SPACECRAFT_I D

* TARGET_NAME
* Title

* VOLUMVE_ I D

e profld

e prof Statusld

e prof Type
e resd ass
* resCont ext

e reslLocation

This example query finds the single dataset VOL/ VO2- M VI S- 5- DI M V1. 0: MK88S225:
http://starbrite.jpl.nasa.gov/q?type=profil e&

obj ect =urn: eda: rmi : PDS. Mar sDB. Profi |l e&

keywor dQuer y=Ti t | e+¥8D+VOL/ VO2- M VI S- 5- DI M V1. 0: MK88S225 .
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Master Product Profile Server

The Master Product Profile Server serves information about every dataset cataloged by the PDS. It uses
metadata like emission angle, maximum latitude, mission name, sub-solar azimuth, and so forth to profile and
locate datasets. Most importantly, it returns a resource location (a product query) that yields the matching
dataset.

The object name of the Master Product Profile Server is ur n: eda: rmi : JPL. PDS. Mast er Pr od. You can
query the the server using the following parameters:

» CENTER _LONG TUDE

« CENTER RI NG RADI US

* CENTRAL_BODY_DI STANCE

* CI TATI ON_DESC

» COVPRESSI ON_TYPE

« CONE_ANGLE

« CUBE_VOLUME_I D

« DATA SET_ID

» DECLI NATI ON

* EASTERNMOST_LONG TUDE

* EM SSI ON_ANGLE

* EXPOSURE_DURATI ON

* FI LE_SPECI FI CATI ON_NAME
* FI LTER_NAME

* FI LTER _NUMBER

* FRANME_DURATI ON

* For mat

« GAIN_MODE_ID

* HORI ZONTAL_PI XEL_SCALE

| MAGE_I D

| MAGE_TI ME

+ | NCI DENCE_ANGLE

| NSTRUVENT _HOST | D

| NSTRUVENT | D

| NTERCEPT_PQOl NT_LATI TUDE
| NTERCEPT_POl NT_LONG TUDE

L]
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* ldentifier

« LOCAL_HOUR ANGLE

« MAP_PROJECTI ON_TYPE

« MAP_RESOLUTI ON

« MAP_SCALE

* MAXI MUM_LATI TUDE

« MAXI MUM_LONG TUDE

* M N MUM_LATI TUDE

« M N MUM_LONG TUDE

« M SSI ON_NAME

« NORTH_AZI MUTH

« NTV_SAT_TI ME_FROM CLOSEST_APR
« NTV_TI ME_FROM CLOSEST APPROACH
* OBSERVATION I D

« OBSTRUCTI ON_I D

« OD

* ORBI T_NUMBER

* PHASE_ANGLE

« PRODUCT I D

+ PRODUCT_NAME

+ PRODUCT_TYPE

* RI GHT_ASCENSI ON

+ SLANT_DI STANCE

+ SMEAR_MAGNI TUDE

+ SOLAR DI STANCE

« SPACECRAFT_CLOCK_START_COUNT
« SPACECRAFT_ID

« START_TIME

« STOP_TI ME

« SUB_SOLAR AZI MUTH

e SUB_SOLAR_LATI TUDE

« SUB_SOLAR LONG TUDE

* SUB_SPACECRAFT_LATI TUDE
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* SUB_SPACECRAFT_LONG TUDE
* TARGET_CENTER DI STANCE
« TARGET NAME

« TW ST_ANGLE

e Title

* VERTI CAL_PI XEL_SCALE

« VOLUME | D

» VWESTERNMOST_LONG TUDE
* profld

e prof Statusld

e prof Type

* resd ass

* resCont ext

* resLocation

This example query finds the single dataset GO- J/ JSA- SSI - 4- REDR- V1. 0: 29N0034:
http://starbrite.jpl.nasa.gov/q?type=profil e&

obj ect =urn: eda: rmi : JPL. PDS. Mast er Pr od&

keywor dQuer y=Ti t | e+¥8D+CG0O J/ JSA- SSI - 4- REDR- V1. 0: 29N0034 .

Mission Profile Server

The Mission Profile Server contains metadata descriptions of missions. Missions are the scientific endeavors
that result in observations and measurements.

The object name of the Mission Profile Server is ur n: eda: rmi : JPL. PDS. M ssi on.

Valid query expressions for the Mission Profile Server include:

* M SSI ON_START_DATE = dat e , where dazeis of the form YYYY, YYYY-MM, or YYYY-MM-DD.
For example, the query

http://starbrite.jpl.nasa.gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. M ssi on&
keywor dQuer y=M SSI ON_START_DATE+%3D+1997- 10- 01

returns a profile describing the Galileo mission.

* M SSI ON_STOP_DATE = dat e , where date is of the form YYYY, YYYY-MM, or YYYY-MM-DD.
For example, the query

http://starbrite.]pl.nasa. gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. M ssi on&
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http://starbrite.jpl.nasa.gov/q?type=profile&object=urn:eda:rmi:JPL.PDS.MasterProd&keywordQuery=Title+%3D+GO-J/JSA-SSI-4-REDR-V1.0:29N0034
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keywor dQuer y=M SSI ON_STOP_DATE+%3D+2003- 09- 21
returns a profile describing the Galileo mission.

M SSI ON_NAME_COR _ALI AS = nane , where name is the name or alias of a mission. For example, the
query

http://starbrite.jpl.nasa.gov/g?type=profil e&

obj ect =urn: eda: rm : JPL. PDS. M ssi on&

keywor dQuer y=M SSI ON_NAVE OR_ALI AS+%8D+CASSI NI

returns a profile describing the Cassini mission.

M SSI ON_NAME = nane , where name is the name of a mission.

RETURN = DATADI CTI ONARY. This returns a profile that describes all of the searchable parameters
(MISSION_START_DATE, MISSION_STOP_DATE, MISSION_NAME_OR_ALIAS,
MISSION_NAME) and other profile elements that appear in profiles returned by this server.

Profile of Profiles Server

This is identical to the Master Product Profile Server, except that its object key is
urn:eda: rm : PDS. Prof Prof.Profile.

Target Profile Server

The Target Profile Server contains metadata descriptions of zargets. Targets are planets and other objects that

are measured by instruments.

The object name of the Target Profile Server is ur n: eda: rmi : JPL. PDS. Tar get .

Valid query expressions for the Target Profile Server include:

TARGET_NAME = name where #ame is the name of a target, like 1055 TYNKA or JUPI TER. For
example, the query

http://starbrite.]pl.nasa. gov/q?type=profil e&
obj ect =urn: eda: rm : JPL. PDS. Tar get &
keywor dQuer y=TARGET _NANME+%3D+MARS

returns a single profile describing the planet Mars.

ORBI T_DI RECTI ON = dir where diris N A, UNK, UNKNOWN, PROGRADE, or RETROGRADE.
TARGET_TYPE = type where #peis a type like SUN, RI NG, COVET, PLANET, and so forth.

ROTATI ON_DI RECTI ON = dir where diris Nl A, UNK, UNKNOAN, PROGRADE, RETROGRADE, or
SYNCHRONOUS.

PRI MARY_BODY_NAME = name where name is the name of a primary body like SUN, EARTH, MARS,
CERES, and so forth.
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* RETURN = DATADI CTI ONARY. This returns a profile that describes all of the searchable parameters and
other profile elements that appear in profiles returned by this server.
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